Enzymatic synthesis of poly-beta-hydroxybutyrate in Zoogloea ramigera.
The enzyme activity synthesizing poly-beta-hydroxybutyrate (PHB) was mainly localized in the PHB-containing particulate fraction of Zoogloea ramigera I-16-M, when it grew flocculatedly in a medium supplemented with glucose. On the other hand, the enzyme activity remained in the soluble fraction when the bacterium grew dispersedly in a glucose-starved medium. The soluble PHB synthase activity became associated with the particulate fraction as PHB synthesis was initiated on the addition of glucose to the dispersed culture. Conversely, the enzyme activity was released from the PHB-containing granules to the soluble fraction when the flocculated culture was kept incubated without supplementing the medium with glucose. PHB synthase was also incorporated into the newly formed PHB fraction when partially purified soluble PHB synthase was incubated with D(-)-beta-hydroxybutyryl CoA in vitro. Although attempts to solubilize the particulate enzyme were unsuccessful, and the soluble enzyme became extremely unstable in advanced stages of purification, both PHB synthases had the same strict substrate specificity for D(-)-beta-hydroxybutyryl CoA, and showed the same pH optimum at 7.0.